An equal-level approach that yields new information for the evaluation of multitrait-multimethod (MTMM) matrices is described. The An equal-level approach is proposed here for investigating MTMM matrices with respect to other organizational units. This approach requires equality in &dquo;data-level&dquo; before coefficients are submitted for evaluation. The term data-level is used to denote the number of items included in a composite measure. Data-level contributes to the magnitudes of correlation-based coefficients. The effect of test length (e.g., Gulliksen, 1950; Schweizer, 1987) Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the
method variance than trait variance, although the surplus in variance is attributable to differences between data-levels. Appropriate adjustments of the data-levels using disaggregated correlations are proposed here for obtaining equal data-levels.
The comparability of coefficients may still be impaired by another source of distortion-partial self-correlation. If composites that have an item in common are correlated, the correlation is enhanced as a result of partial self-correlation. This type of distortion can be avoided by appropriate adjustments, such as the application of a correction scheme or disaggregation.
A method for arriving at disaggregated correlations is described below. Then the investigation of MTMM matrices using the equal-level approach is demonstrated at several levels of organization. This includes the induction of equality in data-level before decisions are made, as well as preventing partial self-correlations. An example illustrates the application of the equal-level approach.
The Concept of Disaggregation Disaggregation denotes the elimination of the effect of aggregating data from correlations. It establishes the basic data-level as well as the basic coefficients necessary for adjusting data-levels.
For an appropriate presentation of the concept, it is necessary to provide a mathematical description of the effect of aggregating data that results from increasing the number of items included in a composite.
Assume that there are two sets of variables, XI, ... , Xnx and Y&dquo; ... , Yn , that are standardized to a variance of 1 and a mean of 0. Summation yields the composites X and Y. The correlation between the two composites X and Y, is,
The three parts of the ratio in Equation 1 will now be modified to obtain a formula for the prediction of the aggregating data effect. The covariance is transformed into the product of nx and n,, and the mean, Tx,, of the correlations between every pair of variables from different sets:
The standard deviations of the composites can be modified on the assumption that variances and standard deviations of individual variables are all 1 due to standardization. The (1951) , and it has been used in a number of other studies (e.g., Boruch & Wolins, 1970; Browne, 1984; Jackson, 1969; J6reskog, 1971 , 1974 Ray & Heeler, 1975 The correlations between the composites of the example are of special interest because they have been the subject of previous investigations (Browne, 1984; J6reskog, 1971 Table 12 of Campbell and Fiske (1959) Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ Table 12 of Campbell and Fiske (1959) Investigating Trait and Method Composites
One of the most characteristic features of a composite is its variance, because the amount of variance is an indication of the consistency of the items of the composite. Comparability of variances is achievable by relating actual variances, Var ac' to maximum variances, Var._, as well as to minimum variances, Var.i.. All the item variances are assumed to be l. Varmax is obtained under the condition of correlations of r = 1.0 among the items, whereas for Varmin, the correlations among the items are set to r = 0.0. A first degree of comparability is achieved by computing Vara/Varmax. The magnitude of this ratio varies between 1 and 0. In the next step, the Var min that does not result from covariation between the items of a composite (r = 0.0) is eliminated. Finally, the proportion of systematic variance, V,, is defined by T~ is independent of the number of items. If there is systematic covariation between the items included in a composite, V, is larger than 0. An adequate representation of a trait requires a v that is considerably higher than 0. Cronbach's alpha (Cronbach, 1951) is another coefficient for measuring consistency. However, it depends on the number of items as well as on the variances of the items.
The vof various composites may be contrasted. Of special interest are comparisons of vs for alternative allocations of items. The overall composite provides the most general alternative, because in this case it is assumed that there is only one source of covariation that is common to all items. The proportion of Y of the overall composite is indicated by ~. A composite representing a substantial source of covariation that is trait specific is expected to obtain a V, that exceeds u considerably. The ratio of the proportions of Vs is defined as If the value of V for a composite is considerably larger than 1, this can be regarded as an indication for the validity of the composite. The results of the investigation of the composite variances for the example are presented in Table 5 . The Ys for the traits and the methods vary in magnitude considerably. The V of the fourth trait composite is rather low, as are all the vs for the method comDownloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227. May be reproduced with no cost by students and faculty for academic use. Non-academic reproduction requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ (Silver & Dunlap, 1987) . t tests for independent groups were used to investigate the difference between the coefficients, because the data could be assumed to be metric and normally distributed. The results are presented in Table 6 . Obviously, the traits differed from the methods as well as from the overall structure [t (28) Because one of the main aims of this approach is also to contribute to the investigation of convergent and discriminant validity of an MTMM matrix, applying disaggregation to the basic datalevel is recommended. At the basic data-level, differences between coefficients are usually larger than at all higher data-levels. Furthermore, at this data-level, comparisons between item-composite correlations and composite-composite correlations are possible. However, disaggregation is not without weaknesses. The magnitudes of disaggregated coefficients are low so that they might possibly be regarded as unimportant. There is the danger that this observation might discourage researchers from increasing the number of items per trait. Therefore, the evaluation of the contribution of an item to a composite should not be based on a disaggregated correlation. The result achieved by means of the equal-level approach concerning the matrix of correlations adopted from Kelly and Fiske (1951) closely agrees with the original assessment made by Campbell and Fiske (1959) . In both studies the validity of the trait &dquo;unshakable poise&dquo; was questioned. Deficiencies were obvious in the item-item correlations, the item-composite correlations, and the variances. The representation of the trait &dquo;broad interests,&dquo; the validity of which was questioned in another study (Ray & Heeler, 1975) , also proved to be weak. ' The equal-level approach should be regarded as an attempt to extend the MTMM methodology presented by Campbell and Fiske (1959 
